IN THE CLAIMS^ 

1. (Currently Amended) A method of producing mostly 5p\6P-epoxides of 
steroids from A 5 -unsaturated steroids by an epoxidation reaction using a ketone and an 
oxidizing agent under conditions effective to generate epoxidesr 4 

wherein said ketone is selected from compounds of generic formula It 4 




Rj or R4 in formula (I) is selected from alkyl, halogenated alky!, aryl, ©RORy 
(where RRv = H, alkyl or aryl), GGOROCORv (where RRy = H, alkyl or aryl), 
Q€OQ ROCOOR y (where RR X = alkyl or aryl), OCOOCH 2 RRz (where RR? = aryl), 
©GONRjRsQCONRuRv (where R^Ru or RaR y = H, alkyl or aryl), ©SiR^R^Q^wRxRy. 
(where R+tRw* R3R* or RsRy = alkyl or aryl), and halogen; 

R 2 or R 3 in formula (I) is selected from H, alkyl, halogenated alkyl, aryl, ©RORv 
(where RRv = H, alkyl or aryl), ©GOROCORy (where RRv = H, alkyl or aryl), 
©g©©ROCOOR x (where RR y = alkyl or aryl), OCOOCH 2 RRz (where R-Rz = aryl), 
QGQNRi feOCONRnRv (where RiR a or RjRv = H, alkyl or aryl), ©SiRAfeQSiRwRjcRx 
(where R^Rw* R-^Rx or R^R y = alkyl or aryl), and halogen; 

R 5 , Re, R7 or Rg in formula (I) is selected from H, alkyl, halogenated alkyl, aryl, 
GOORCOORy (where RRv = H, alkyl or aryl), and G9NR^C0NRuEv (where R+R M or 
RaRv = H, alkyl or aryl); 

R 9 or Rio in formula (I) is selected from alkyl, halogenated alkyl, and aryl; and 
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A in formula (I) is selected from halogen, OTf, BF 4 , OAc, N0 3 , BPtu, PF 6 , and 

SbF 6 . 

2. (Original) The method of claim 1 wherein said oxidizing reagent is selected 
from the group consisting of potassium peroxomonosulfate, sodium hypochlorite, sodium 
perborate, hydrogen peroxide, and peracids. 

\S 3. (Original) The method of claim 2 wherein said epoxidation reaction is carried 
p/ut using potassium peroxomonosulfate as an oxidizing agent. 

4. (Currently Amended) The method of claim i wherein said epoxidation reaction 
is carried out in a homogeneous solvent system containin g selected from 
dimethoxymethane-acetonitrile-water, acetonitrile-water, acetone-water, dioxane-water, 
dimethoxyethane-water, and tefrahydrofuran-water, or a biphasic solvent system 
containin g selected from dichloromethane-water, chloroform-water, benzene-water, 
toluene-water, dimethoxymethane-water, or diethylether-water, or mixtures thereof. 

5. (Original) The method of claim 1 wherein said epoxidation reaction is carried 
out at a temperature within the range from about -10 °C to about 40 °C. 

6. (Original) The method of claim 5 wherein said epoxidation reaction is carried 
out at room temperature. 

7. (Original) The method of claim 1 wherein said epoxidation reaction is carried 
out at a pH within the range from about 7.0 to about 12.0. 
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8. (Original) The method of claim 7 wherein said pH is within the range from 
about 7.0 to about 7.5. 

9. (Original) The method of claim 7 wherein said pH is controlled by using a pH- 
stat or a buffer. 

10. (Currently Amended) The method of claim 9 wherein said buffer is selected 
from the solutions group consisting of solutions of sodium bicarbonate, sodium carbonate, 
sodium borate, sodium hydrogenphosphate, sodium dihydrogenphosphate, sodium 

ydroxide, potassium hydrogenphosphate, potassium dihydrogenphosphate, potassium 
bicarbonate, potassium carbonate, potassium hydroxide, erand mixtures thereof. 

11. (Original) The method of claim 1 wherein said epoxidation reaction provides 
said epoxides in at least about 5:1 (3/a-epoxide ratio. 

12. (Original) A method of producing mostly 5p,6p-epoxides of steroids from A 5 - 
unsaturated steroids having a substituent at the 3a-position by an epoxidation reaction 
using a ketone and an oxidizing agent under conditions effective to generate epoxides. 

13. (Currently Amended) The method of claim 12 wherein said substituent is 
selected from ORy (where Ry = H, alkyl or aryl), 0(CH 2 ) n ORy (where n = 1, 2 or 3, Ry = 
H, alkyl or aryl), 0(CH 2 ) m SO n Ry (where « m = 1, 2 or 3; n = 0, 1 or 2; Ry = H, alkyl or 
aryl), QStRJfefe OSiRwRvRy (where Rj ., R^ or Rj . Rvv . Rv or R y = alkyl or aryl), OSO n Ry 
(where n = 0, 1 or 2; Ry = H, alkyl or aryl), OCO n Ry (where n = 1 or 2; Ry = H, alkyl or 
aryl), OCONR J^ OCONRhRv (where R*-ef4^ R » or Rv - H, alkyl or aryl), OPO n R y 
(where where n = 2 or 3; R y = alkyl or aryl), NR4R3. NRuSy (where Rq. R^ or Ry = H, 
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alkyl or aryl), NR+GOnRs NRXQnRy (where n = 1 or 2; R-t-e^i R„ or Ry = H, alkyl or 
aryl), N ^CONRJ ^ NR,CONR„Ry (where R± or R» R ,. R. or Ry = H, alkyl or aryl), 
NRvSOflRs NRvSOnRv (where n = 1 or 2; R* Ry = H, alkyl or aryl, Ry = alkyl or aryl), 
NPhth (Phth = phthaloyl group), *NRJ^R; + NR,R,Rv (where R- ^, Rj, or R^ EtJ^orRy = 
H, alkyl or aryl), S*R-*fe&RtRuRy (where R^s-erf^ R^Rn , or Ry = H, alkyl or aryl), 
SO n Ry (where n = 0, 1 or 2; Ry = H, alkyl or aryl), SCO n Ry (where n = 1 or 2; Ry = H, 
alkyl or aryl), halogen, CN, N0 2 , alkyl, aryl, COORy (where Ry = H, alkyl or aryl), and 
CONRo fe CONR ^Ry (where R^H^Ru_orRy = H, alkyl or aryl). 



x frA 14. (Original) The method of claim 12 wherein said A 5 -unsaturated steroid having 
a substituent at the 3a-position is selected from the group consisting of A 5 -unsaturated 
steroids having a ketal derivative of ketone group or a thioketal derivative of ketone 
group at the 3-position. 

15. (Currently Amended) The method of claim 12 wherein said ketone is selected 
from the group consisting of compounds of generic formula II, III, IV, and V wherein 



R& 



R 5 / N \ R8 

R$ Rio 

Ri, R 2 , R 3 , or R4 in formula (II) is selected from H, alkyl, halogenated alkyl, aryl, 
ORORy (where RRy = H, alkyl or aryl), ©GOROCORy (where RRy = H, alkyl or aryl), 
OCOO R OCOOR y (where RRy = alkyl or aryl), ©€ONR^-OCONRuEy(where R+Ru or 
RaEv = H, alkyl or aryl), ©SiR^R^C^wRxRy (where R^Rw, R2R* or R^Ry = alkyl or 
aryl), and halogen; 
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R 5 , R>, R 7 , Rg, R9 or R )0 in formula (II) is selected from H, alkyl, halogenated 
alkyl, aryl, GOORCOORy (where RR X = H, alkyl or aryl), and eONR^CONR^y 
(where RiRu or RaRv = H, alkyl or aryl); 

A in formula (II) is selected from halogen, OTf, BF 4 , OAc, N0 3 , BPfr,, PF 6 , and 

SbF 6 ; 



X in formula (III) is selected from (€R^CR„Ry)n (where n = 1, 2, 3, 4, or 5; 
RjRu or RaRy = H, alkyl or aryl), O, S, SO, S0 2 , and NRNRv (where RRy = H, alkyl or 
aryl); 

Ru, R12, R13, or R14 in formula (III) is selected from H, alkyl, halogenated alkyl, 
aryl, ©RORy (where RRy = H, alkyl or aryl), ©€©ROCORy (where RRy = H, alkyl or 
aryl), 0€©©ROCOOR y (where RR X = alkyl or aryl), OCONRx R aOCQNR .Ry (where 
RiRji or RjRy - H, alkyl or aryl), QSiRiRaR aOSiRwRvRy (where R^R^ RjRx or RjR x = 
alkyl or aryl), and halogen; 

Ri 5 , Ri6, Rn, or Rig in formula (III) is selected from H, alkyl, halogenated alkyl, 
aryl, €©©RCOQRy (where RRy = H, alkyl or aryl), and C QNRa R aC ONR ^Ry (where 
RiRu or RaRy = H, alkyl or aryl); 





III 




O 



IV 
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R t9 or R 2 o in formula (IV) is selected from alkyl, halogenated alkyl, aryl, 
GR^OGOR^CR&jQCORv (where R^-Ru R3R.U or R*Rv= H, alkyl or aryl), 
^Ri feOCOORa CR.Rv OCOOR Y (where RjRu or RlR v = H, alkyl or aryl; R^R Y = alkyl or 
aryl), GRJ^Nfc COORX R,R„ NR v COOR v (where R«Ru fbEu or RjRv = H, alkyl or aryl, 
R4R y = alkyl or aryl), €R 1 R 3 M^€OR 4 CR^tNRuCQRv (where R^j-Rar^R^R^Ru or 
R4RV = H, alkyl or aryl), and GR^NR^SOaR* CR,R nNRvSO z R v (where R ^RLorR^ Ru 
Rn or Rv = H, alkyl or aryl; R-4R y = alkyl or aryl); and 



Y in formula (V) is selected from H, alkyl, halogenated alkyl, aryl, N0 2 , CN, F, 
CI, Br, I, COORfl (where Rg = H or alkyl), OR v (where Rv = H, alkyl or aryl), OS0 2 R v 
(where R = H, alkyl or aryl), OSORy (where Rv = H, alkyl or aryl), OSRv (where Rv = H, 
alkyl or aryl), S0 2 Rv (where Rv = H, alkyl or aryl), S0 3 Rv (where Rv = H, alkyl or aryl), 
SOON R^ RuRv (where R* R a or Ri Rv = H, alkyl or aryl), NR +SOOR^ NR v SOOR Y 
(where R+ Rv_= H, alkyl or aryl; Rj R v = alkyl or aryl), NR^SORl NRy SOR y (where R* Rv 
= H, alkyl or aryl; R3 R y = alkyl or aryl), GRfeQfe CR,R„ORv (where R ^ R^ or R» Rt^R M 
or R 2 = H, alkyl or aryl), CRt^ORak CR^OR^? (where Rj. Rg = H or alkyl; Rj R E = 
alkyl), CF 3 , CF 2 CF 3 , OTf, OTs, OCORv (where Rv = H, alkyl or aryl), and ©SiRA^ 
OSiR wRvRy (where R^^-erf^ Ru, . Rv or R Y = alkyl or aryl). 

16. (Currently Amended) The method of claim 12 wherein said epoxidation 
reaction is carried out in a homogeneous solvent system oontainin gselected from 





V 



Y 



Y 
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dimethoxymethane-acetonitrile-water, acetonitrile-water, acetone-water, dioxane-water, 
dimethoxyethane-water, and tetrahvdrofuran-water, or a triphasic solvent system 
oontainin p selected from dichloromethane-water, chloroform-water, benzene-water, 
toluene-water, dimethoxymethane-water, or diethylether-water, or mixtures thereof. 

17. (Original) The method of claim 12 wherein said oxidizing reagent is selected 
from the group consisting of potassium peroxomonosulfate, sodium hypochlorite, sodium 
perborate, hydrogen peroxide, and peracids. 

18. (Original) The method of claim 17 wherein said epoxidation reaction is 
ed out using potassium peroxomonosulfate as an oxidizing agent. 

19. (Original) The method of claim 12 wherein said epoxidation reaction is 
carried out at a temperature within the range from about -10 °C to about 40 °C. 

20. (Original) The method of claim 19 wherein said epoxidation reaction is 
carried out at room temperature. 

21. (Original) The method of claim 12 wherein said epoxidation reaction is 
carried out at a pH within the range from about 7.0 to about 12.0. 

22. (Original) The method of claim 21 wherein said pH is within the range from 
about 7.0 to about 7.5. 

23. (Original) The method of claim 21 wherein said pH is controlled by using a 
pH-stat or a buffer. 
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24. (Currently Amended) The method of claim 23 wherein said buffer is selected 
from the Golutiona group consisting of solutions of sodium bicarbonate, sodium carbonate, 
sodium borate, sodium hydrogenphosphate, sodium dihydrogenphosphate, sodium 
hydroxide, potassium hydrogenphosphate, potassium dihydrogenphosphate, potassium 
bicarbonate,-aftd potassium carbonate, potassium hydroxide, and mixtures thereof 

25. (Original) The method of claim 12 wherein said epoxidation reaction provides 
idepoxides in at least about 5:1 p/a-epoxide ratio. 




26. (Currently Amended) A method of producing mostly 5(3,6p-epoxides of 
steroids from A 5 -unsaturated steroids by an epoxidation reaction using a dioxirane under 
conditions effective to generate epoxides, 

wherein said dioxirane is selected from compounds of generic formula VI, 

R 1 ^ r ^>s j ^R 4 VI 
^©JC 7 A 0 
R 9 R 10 

Ri or R4 in formula (VI) is selected from alkyl, halogenated alkyl, aryl, ©RORy 
(where RRv = H, alkyl or aryl), ©€©RQCQRv (where RR V = H, alkyl or aryl), 
Q€QQ ROCOOR v (where RR y = alkyl or aryl), OCOOCH 2 RRz (where RRz = aryl), 
OCONR oR aOCONR nRv (where R+Ru or RjRv = H, alkyl or aryl), ©SiRiR^QSiRwR^i: 
(where R+tRw, RjRx or R}R Y = alkyl or aryl), and halogen; 

R 2 or R 3 in formula (VI) is selected from H, alkyl, halogenated alkyl, aryl, 
©RORy (where RRv = H, alkyl or aryl), ©GORQCORv (where RRv = H, alkyl or aryl), 
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©€OORQCOOR x (where RR y = alkyl or aryl), OCOOCH 2 RRz (where RRz = aryl), 
OeQNRiR aOCONRnRv (where R^R M or RjRv = H, alkyl or aryl), QSiR^R ^OSiRw RxRy 
(where R^Rw* RaEx or RjRy = alkyl or aryl), and halogen; 

R 5 , R6, R 7 or R« in formula (VI) is selected from H, alkyl, halogenated alkyl, aryl, 
€O0RCQORv (where RRy = H, alkyl or aryl), and CONRJ bCONR „Ry (where R*Ru or 
RsRv = H, alkyl or aryl); 

R 9 or Rio in formula (VI) is selected from alkyl, halogenated alkyl, and aryl; and 

0 A in formula (VI) is selected from halogen, GTf, BF 4 , OAc, N0 3 , BPI14, PF 6 , and 
SbF 6 . 

27. (Currently Amended) The method of claim 26 wherein said dioxirane is 
generated in situ from a ketone and an oxidizing agent selected from potassium 
peroxomonosulfate, sodium hypochlorite, sodium perborate, hydrogen peroxide, and 
peracids? 4 

wherein said ketone is selected from compounds of generic formula I, 



R 6 



'R7 



Rs R 8 
R$ R10 

Ri or R, in formula (I) is selected from alkyl, halogenated alkyl, aryl, ©RORy 
(where RRy = H, alkyl or aryl), ©GOROCORy (where RRy = H, alkyl or aryl), 
©GOOROCOORy (where RR V = alkyl or aryl), OCOOCH 2 RRz (where RRz = aryl), 
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OCONRo R aOCONR nRv (where RiRu or RaRv = H, alkyl or aryl), ©SiRjRsR^QSiRwR^x 
(where R^Rw, RaEU or R^R y = alkyl or aryl), and halogen; 

R 2 or R 3 in formula (I) is selected from H, alkyl, halogenated alkyl, aryl, ©RORy 
(where RRv = H, alkyl or aryl), ©GORQCORv (where RRv = H, alkyl or aryl), 
OCOO R OCOOR y (where RR y = alkyl or aryl), OCOOCFL ROCOOCH Z R (where RRz = 
aryl), OCONR ^R aOCONR „R v (where RiRu or R^Rv = H, alkyl or aryl), 
QSiRiRjR aOSiR^RvRj , (where R^Ew, RsEx or R-jR y = alkyl or aryl), and halogen; 

R 5 , Rfi, R 7 or Rg in formula (I) is selected from H, alkyl, halogenated alkyl, aryl, 
Q RCOORv (where RRv = H, alkyl or aryl), and CONR- iR aCONR iiRv (where R^R M or 
R-aRv = H, alkyl or aryl); 

R 9 or Rio in formula (I) is selected from alkyl, halogenated alkyl, and aryl; and 
A in formula (I) is selected from halogen, OTf, BF 4 , OAc, N0 3 , BPh,, PF 6 , and 

SbF 6 . 

28. (Original) The method of claim 26 wherein said epoxidation reaction is 
carried out in a solvent selected from acetonitrile, dimethoxymethane, acetone, dioxane, 
dimethoxyethane, tetrahydrofuran, dichloromethane, chloroform, benzene, toluene, 
diethylether, water, and mixtures thereof. 

29. (Original) The method of claim 26 wherein said epoxidation reaction is 
carried out at a temperature within the range from about -40 °C to about 40 °C. 
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30. (Original) The method of claim 26 wherein said epoxidation reaction is 
carried out at a pH within the range from about 7.0 to about 12.0. 

31. (Original) The method of claim 26 wherein said epoxidation reaction provides 
said epoxides in at least about 5:1 p/cc-epoxide ratio. 



/rfsihga 



32. (Original) A method of producing mostly 5p,6P-epoxides of steroids from A 5 - 



aturated steroids having a substituent at the 3a-position by an epoxidation reaction 



Ag a dioxirane under conditions effective to generate epoxides. 

33. (Currently Amended) The method of claim 32 wherein said substituent is 
selected from ORy (where R v = H, alkyl or aryl), 0(CH 2 ) n ORy (where n = 1, 2 or 3, Ry = 
H, alkyl or aryl), 0(CH 2 ) m SO„R v (where » m = 1, 2 or 3; n - 0, 1 or 2; Ry = H, alkyl or 
aryl), ©SiRiRaR* QSiRwRxRy (where R^-erf^ RwAorRy. = alkyl or aryl), OSO„Ry 
(where n = 0, 1 or 2; Ry = H, alkyl or aryl), OCO n R v (where n = 1 or 2; R v = H, alkyl or 
aryl), OCONR fe OCONRmRv (where R^-e^a R - or Rv = H, alkyl or aryl), OPO n R v 
(where whoro n = 2 or 3; R v = alkyl or aiyl),NR^NRuRv (where R^-ea^R,, or R v = H, 
alkyl or aryl), NR^GO^Ra NRXOnRv (where n = 1 or 2; 84.-0^*5 Ru or Rv = H, alkyl or 
aryl), NR^€ONRjR^ NR,CONR„Rv (where R^ ., Rl or R» R .. Rn or R v = H, alkyl or aryl), 
NR^SQ^NRvSQjjRy (where n = 1 or 2; R*R V = H, alkyl or aryl, RsR x = alkyl or aryl), 
NPhth (Phth = phthaloyl group), ^NR^R^^NRtRuRv (where B 4, Ri, or R^ R^^orRy = 
H, alkyl or aryl), SiR^R* SiRtRuRv (where R^^re^RuR,,, or R v = H, alkyl or aryl), 
SO n Ry (where n = 0, 1 or 2; Ry = H, alkyl or aryl), SCO n Ry (where n = 1 or 2; Ry = H, 
alkyl or aryl), halogen, CN, N0 2 , alkyl, aryl, COORy (where R v = H, alkyl or aryl), and 
CONR iRa CONR „Rv (where Ri-efrRaR ., or Rv = H, alkyl or aryl). 
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34. (Original) The method of claim 32 wherein said A 5 -unsaturated steroid having 



steroids having a ketal derivative of ketone group or a thioketal derivative of ketone 
group at the 3-position. 

35. (Currently Amended) The method of claim 32 wherein said dioxirane is 
selected from the group consisting of compounds of generic formula VII, VIII, IX and Xt, 
wherein 



Ri, R 2 , R 3 , or R, in formula (VII) is selected from H, alkyl, halogenated alkyl, 
aryl, ©RORv (where RRv = H, alkyl or aryl), QGQ ROCORv (where RRv = H, alkyl or 
aryl), QeOO RQCOOR^ (where RR y = alkyl or aryl), OCOOCH 2 RRz (where RRz = aryl), 
Q€QNRi feOCONR„Rv (where RiR u or RsEv = H, alkyl or aryl), OSiR^RaR^QSiRwRxRx 
(where R^R^ R^Rx or RjRj, = alkyl or aryl), and halogen; 

R 5 , Re, R 7 , Rg, Rq or R ]0 , in formula (VII) is selected from H, alkyl, halogenated 
alkyl, aryl, €©ORCOORv (where RRv = H, alkyl or aryl), and CONRa R aCONR „Ry 
(where R^R U or RsEv = H, alkyl or aryl); 

A in formula (VII) is selected from halogen, OTf, BF 4 , OAc, N0 3 , BPh,, PF 6 , and 

SbF 6; 



a substituent at the 3a-position is selected from the group consisting of A 5 -unsaturated 




VII 
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X in formula (VIII) is selected from (€B^CRuRv) n (where n = 1, 2, 3, 4, or 5; 
R+Ru or fbR Y = H, alkyl or aryl), O, S, SO, S0 2 , and NRNRy (where RRy = H, alkyl or 
aryl); 

Rn, R12, Rn, or Ru in formula (VIII) is selected from H, alkyl, halogenated alkyl, 
'aryl, QRORy (where RRy = H, alkyl or aryl), ©GQROCORy (where RRy = H, alkyl or 
aryl), @8©©RGG00R X (where RRy = alkyl or aryl), OGGGCH 2 RRg (where R|L = aryl), 
OCOfrJRx R aOCONR nRy (where R^Ru or R^Ry =H, alkyl or aryl), ©SiRAjRaQSjRwRj^x 
(where R^R^ RaE* or R^Ry = alkyl or aryl), and halogen; 

Ris, Re, Rn, or Rig in formula (VIII) is selected from H, alkyl, halogenated alkyl, 
aryl, GQQ RCOORv (where RRy - H, alkyl or aryl), and GGNR^CONRuEv (where 
R+Ru or RaRv = H, alkyl or aryl); 

0-0 

R 19 ^R 20 IX 
Ri9 or R 2 o in formula (IX) is selected from alkyl, halogenated alkyl, aryl, 
GR feOCOR^ CR J LOCORy (where R ^, R^ or R» R >. R„ or Ry = H, alkyl or aryl), 
GR feOCOOR^ CRuEvQCOOR y (where R^-e^ R ,. or R„ = H, alkyl or aryl; R* R* = 
alkyl or aryl), GR^RaNR »C00R 4 CR,R„ NRXOOR y (where R.-fe-e^Rx R. R n or Ry = H, 
alkyl or aryl, R4 S Y = alkyl or aryl), €R4RaNR^G0R4 CRgRtNEuCQRy (where 
e*** R,. R. R , or Ry = H, alkyl or aryl), GR4R3NR5SO3R4 CR,R „NRySO z R y (where R+ T 
Rj-erf^ R ,, R u or R y = H, alkyl or aryl; R-4R y = alkyl or aryl); and 
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Q-0 

X 




Y 

Y in formula (X) is selected from H, alkyl, halogenated alkyl, aryl, N0 2 , CN, F, 
CI, Br, I, COORg (where Rg = H or alkyl), ORv (where R v - H, alkyl or aryl), OS0 2 R v 
(where R s = H, alkyl or aryl), OSORv (where R v = H, alkyl or aryl), OSRv (where Rv = H, 
Aalkyl or aryl), S0 2 Rv (where Rv = H, alkyl or aryl), S0 3 Rv (where Rv = H, alkyl or aryl), 
I ^SOON RtRa SuEv (where R+ Rj, or R* Rv = H, alkyl or aryl), NR ^SOORi NR ySOOR y 
^ (where R x = H, alkyl or aryl; Rj R y = alkyl or aryl), NR^SOR* NRvSQR* (where R+ R v 
= H, alkyl or aryl; R3 R v = alkyl or aryl), GR^RjOR* CR,R„ORv (where R *, R^ or R» R k 
R., or Rv = H, alkyl or aryl), eR^ORjk CRatOR^ (where R* Rg = H or alkyl; R* R E = 
alkyl), CF 3 , CF 2 CF 3 , OTf, OTs, OCORv (where Rv = H, alkyl or aryl), and OSiR^Rj 
OSiRvRv R, (where R ^R^orRj . Ru,. R r or R Y = alkyl or aryl). 

36. (Original) The method of claim 32 wherein said dioxirane is generated in situ 
from a ketone and an oxidizing agent selected from potassium peroxomonosulfate, 
sodium hypochlorite, sodium perborate, hydrogen peroxide, and peracids. 

37. (Currently Amended) The method of claim 36 wherein said ketone is selected 
from the group consisting of compounds of generic formula II, III, IV, and V, 



r43^R4 11 



rOC R 8 

R$ R10 
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Ri, R 2 , R3, or R4 in formula (II) is selected from H, alkyl, halogenated alkyl, aryl, 
QRQRv (where RRv = H, alkyl or aryl), ©GOROCORy (where RRv = H, alkyl or aryl), 
©€0©ROCOOR y (where RR Y = alkyl or aryl), OCOOCH 2 R^ (where RRz = aryl), 
QCO>JR i feOCONR „Ry (where R+Ru or R^Rv =H, alkyl or aryl), QSiRiRaR aOSiR wRyRy 
(where R+tRw* RsRx or RiRv = alkyl or aryl), and halogen; 

R 5 , Re, R 7 , Rg, R9 or Rio in formula (II) is selected from H, alkyl, halogenated 
alkyl, aryl, €9QR£Q0Ry (where RRv = H, alkyl or aryl), and CONR iR- aCONR „Ry 



A in formula (II) is selected from halogen, OTf, BF 4 , OAc, N0 3 , BPI14, PF 6 , and 
SbF 6 ; 



X in formula (III) is selected from (€RifcCR„Rv)„ (where n = 1, 2, 3, 4, or 5; 
RiRu or RsRy = H, alkyl or aryl), O, S, SO, S0 2 , and NRNRy (where RRv = H, alkyl or 
aryl); 

R n , R )2 , R13, or R14 in formula (III) is selected from H, alkyl, halogenated alkyl, 
aryl, QRQRv (where RRv = H, alkyl or aryl), ©GQROCORv (where RRv = H, alkyl or 
aryl), ©G©QRQCOOR x (where RRv = alkyl or aryl), OCOOCH 2 RRz (where RRz = aryl), 
OCOT'iRa R- aOCONR nRv (where R&, or R^Ry =H, alkyl or aryl), QSiR^R^O&RwRxEy 
(where R^Rwi RaEx or R^Ry = alkyl or aryl), and halogen; 
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•here RtR u or R^Ry = H, alkyl or aryl); 





R )5 , Ri6, Rn, or Rig in formula (III) is selected from H, alkyl, halogenated alkyl, 
aryl, €OQ RCOORv (where RR V = H, alkyl or aryl), and CONRo fcCONR nRv (where 
R+Ru or RjRv = H, alkyl or aryl); 



o 

" ~R20 



R19 or R 2 o in formula (IV) is selected from alkyl, halogenated alkyl, aryl, 
GR^ iOCOR^ CRtR nOCORv (where R ^, R^ or R > R,, R „ or R y = H, alkyl or aryl), 
GRtR ^OCOOR^ CR„R,, OCOOR v (where R4. Ry or Rj Ry = H, alkyl or aryl; R^R y = alkyl 
\}L aryl), ^^R a >JR^COOR i CR ! R.,NRXQQR ; , (where or R^ R^uOrRv = H, alkyl 
^or aryl, R^R* = alkyl or aryl), €RAsNRj€©R4 CR^RjNRuCORv (where R ^ Rt, R+ or R4 
R«, R,. R, or Rv = H, alkyl or aryl), €R + RjNR^SQ 3 R 4 CRtSuNRvSQaEy (where R^-ef 
RiR : . R,orRv = H, alkyl or aryl; R4R y = alkyl or aryl); and 




Y in formula (V) is selected from H, alkyl, halogenated alkyl, aryl, N0 2 , CN, F, 
CI, Br, I, eOORCOORfl (where RRg = H or alkyl), ©RORy (where RRy = H, alkyl or 
aryl), OS0 2 RRy (where RRy = H, alkyl or aryl), OSQ ROSORv (where RRy = H, alkyl or 
aryl), QS ROSRv (where RR V = H, alkyl or aryl), S0 2 RRy (where RRy = H, alkyl or aryl), 
S0 3 RRy (where RRy = H, alkyl or aryl), SOON R+RjRuRy (where R^-e^R„orRy = H, 
alkyl or aryl), NR ^SOORi NR „ SOOR y (where R4. Ry = H, alkyl or aryl; R^ R y = alkyl or 
aryl), NR^SORj NRySORy (where R+ Ry = H, alkyl or aryl; Rj R y = alkyl or aryl), 
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GR^OR* CRtRnORv (where R +, R^ or R ,. R„ or Rv = H, alkyl or aryl), €K*(©R^ 
CRgtQR^ (where = H or alkyl; R*R e = alkyl), CF 3 , CF 2 CF 3 , OTf, OTs, OCORv 
(where R y = H, alkyl or aryl), and Q&RiRaRa OSiRwRvRy (where Rj ., R^ or R^ R w JL_Qr 
R Y = alkyl or aryl). 

38. (Original) The method of claim 32 wherein said epoxidation reaction is 
carried out in a solvent selected from acetonitrile, dimethoxymethane, acetone, dioxane, 
dimethoxyethane, tetrahydrofiiran, dichloromethane, chloroform, benzene, toluene, 
^ethylether, water and mixtures thereof. 

39. (Original) The method of claim 32 wherein said epoxidation reaction is 
carried out at a temperature within the range from about -40 °C to about 40 °C. 

40. (Original) The method of claim 32 wherein said epoxidation reaction is 
carried out at a pH within the range from about 7.0 to about 12.0. 

41. (Original) The method of claim 32 wherein said epoxidation reaction provides 
said epoxides in at least about 5:1 p/a-epoxide ratio. 

42. (Currently Amended) A method comprising: 

producing mostly 5p,6P-epoxides of steroids by epoxidation reactions of A 5 - 
unsaturated steroids of generic formula XI catalyzed by ketones of generic formula XII, 
wherein 
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Xi in formula (XI) is selected from H, ©ROR fl (where RRg = H or alkyl), 
OCH2OCH3, OCO R OCOR y (where RR y = alkyl or aryl), ©SiRtOSiRw'RsRx'figRy' (where 
R+RV, RjSx' or R-^Ry' = alkyl or aryl), halogen, CN, alkyl, aryl, and €0©R-COORv 
(where RRv = H, alkyl or aryl); 

Ri in formula (XI) is selected from H, QROR a (where RRg = H or alkyl), 
OigOROCOR y (where RR* = alkyl or aryl), OCH 2 OCH 3 , halogen, CF 3 , and CF 2 CF 3 ; 

R 2 and R 3 in formula (XI) are each selected from the group consisting of H, alkyl, 
aryl, halogen, ORQR a (where RRg = H or alkyl), QCO R OCOR Y (where RR y = alkyl or 
aryl), QS feOSiR w'RaRv'RaR Y ' (where R+Rw', R^' or RgR x ' = alkyl or aryl), €QRCOR E 
(where RR 2 = alkyl), COCH 2 ^QR g (where RRg = Hor alkyl), COCH 2 OGQRQCOR y 
(where RR X = alkyl or aryl), COCH 2 F, GQQ RCQORj (where RRg = H or alkyl), 
C(OCH 2 CH 2 0)R^ (where RR E = alkyl), C(OCH 2 CH 2 0)CH 2 ©ROR9 (where RRg = H or 
alkyl), C(OCH 2 CH 2 0)CH 2 ©€OROCOR y (where RR X = alkyl or aryl), and 
C(OCH 2 CH 2 0)CH 2 F; or, are selected from the group consisting of O, OCH 2 CH 2 0, and 
OCH 2 CH 2 CH 2 0; 

R4 in formula (XI) is selected from H, C,-C 4 alkyl, halogen, ORORg (where RRg 
= H or alkyl), OCOR OCOR y (where RR y = alkyl or aryl), and QSiR ^OSiRw 'fcRv'RJV 
(where R+Rw', RsRx' or R^R y ' = alkyl or aryl); 
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R 5 in formula (XI) is selected from H, C1-C4 alkyl, halogen, ©RORg (where RRg 
= H or alkyl), OCOR OCOR y (where RR Y = alkyl or aryl), and Q&R ^OSiR w'RaRv'fcjy 
(where R-iRw', RaEx' or RjR y ' = alkyl or aryl); 

Re in formula (XI) is selected from H, halogen, ©ROR^ (where Rg = H or alkyl), 
and OCO R OCOR y (where RR y = alkyl or aryl); 

R 7 in formula (XI) is selected from H, halogen, ORORg (where RRg = H or alkyl), 
and OCO R OCOR y (where R-R y = alkyl or aryl); 



Ris and R ]6 in formula (XII) are each selected from alkyl and aryl; 

Rn and Rig in formula (XII) are each selected from H, alkyl, aryl, €©ORCXX>Rv 
(where RRv = H, alkyl or aryl), and CONRo fcCONR nRv (where R+R a or RsRv = H, alkyl 
or aryl); 

R19 and R 2 o in formula (XII) are each selected from C1-C4 alkyl, halogenated 
alkyl, and halogen; and 

A in formula (XII) is selected from OTf, BF 4 , OAc, N0 3 , BPI14, PF 6 , and SbF 6 . 

43. (Currently Amended) The method of claim 42 wherein said C1-C4 alkyl is 
selected from the group consisting of methyl, ethyl, normal-propyl, iso-propyl, normal- 





XII 



/" \ 
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butyl, iso-butyl, sec-butyl, and tert-butyl; and said aryMs selected from the group 
consisting of phenyl, substituted phenyl, naphthyl, and substituted naphthyl groups. 

44. (Original) The method of claim 42 wherein said epoxidation reactions are 
carried out in a homogeneous solvent system selected from the group consisting of 
dimethoxymethane-acetonitrile-water, acetonitrile-water, acetone-water, dioxane-water, 
dimethoxyethane-water, tetrahydrofiiran-water, and mixtures thereof 

45. (Currently Amended) The method of claim 42 wherein said epoxidation 
reactions are carried out in a biphasic solvent system selected from the group consisting 
of dichloromethane-water, chloroform-water, benzene-water, toluene-water, 

* 'v/ dimethoxymethane-water, ef and diethylether-water, and mixtures thereof. 

46. (Original) The method of claim 42 wherein said oxidizing reagent is selected 
from the group consisting of potassium peroxomonosulfate, sodium hypochlorite, sodium 
perborate, hydrogen peroxide, and peracids. 

47. (Original) The method of claim 42 wherein said epoxidation reactions are 
carried out at a temperature within the range from about -10 °C to about 40 °C 

48. (Original) The method of claim 47 wherein said epoxidation reactions are 
carried out at room temperature. 

49. (Original) The method of claim 42 wherein said epoxidation reactions are 
carried out at a pH within the range from about 7.0 to about 12.0. 
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50. (Original) The method of claim 49 wherein said pH is within the range from 
7.0 to 7.5. 

51. (Original) The method of claim 49 wherein said pH is controlled by using a 
pH-stat or a buffer. 

52. (Currently Amended) The method of claim 51 wherein said buffer is selected 
from the group consisting of sodium bicarbonate, sodium carbonate, sodium borate, 
sodium hydrogenphosphate, sodium dihydrogenphosphate, sodium hydroxide, potassium 
hydrogenphosphate, potassium dihydrogenphosphate, potassium bicarbonate, potassium 

ate, potassium hydroxide, erand mixtures thereof. 

53. (Currently Amended) A method comprising: 

producing mostly 5p,6P-epoxides of steroids by epoxidation reactions of A 5 - 
unsaturated steroids of generic formula XIII catalyzed by ketones of generic formula 
XIV, XV, XVI, and XVII, wherein 




XIII 



X 2 in formula (XIII) is selected from the group consisting of H, QRORg (where 
RRg = H or alkyl), OCH 2 OCH 3 , OCO R OCOR y (where RR y = alkyl or aryl), 
OS^OSiRw'^Rx'R^Ry (where R±Rw\ RsEx' or R*R y ' = alkyl or aryl), halogen, CN, 
alkyl, aryl, and COOR COORv (where RR y = H, alkyl or aryl), and, 
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X 3 in formula (XIII) is selected from the group consisting of OROR^ (where RRg 
= H or alkyl), OCH 2 OCH 3 , OCOR OCOR v (where RR y = alkyl or aryl), 
QSjR aOSiR ^'R-^Rv'RJly' (where R*Rw', RsEx' or R^R y ' = alkyl or aryl), halogen, CN, N0 2 , 
alkyl, and aryl; or, 

X 2 and X 3 in formula (XIII) are selected from the group consisting of O, 
OCH 2 CH 2 0, and OCH2CH2CH2O; 

R 8 in formula (XIII) is selected from H, ©RORg (where RRg = H or alkyl), 
\ \©£©ROCOR i (where RR Y = alkyl or aryl), OCH 2 OCH 3 , halogen, CF 3 , and CF 2 CF 3 ; 



R 9 and Rio in formula (XIII) are each selected from the group consisting of H, 
alkyl, aryl, halogen, ©RORg (where RRg = H or alkyl), OCO R OCOR v (where RR y = 
alkyl or aryl), ©SiR^QSiRw'RsRx'RsRy (where RiEw\ RaEx' or R*R Y ' = alkyl or aryl), 
G0RCOR E (where RR 2 = alkyl), COCH 2 ©RQRg (where RRg = H or alkyl), 
COCH2GGORQCORJ: (where RR y = alkyl or aryl), COCH 2 F, COO R COORg (where RRg 
= H or alkyl), C(OCH 2 CH 2 0)R^ e (where RR E = alkyl), C(OCH 2 CH20)CH 2 ©RQRg 
(where RRg = H or alkyl), C(OCH2CH 2 0)CH2©€OROCOR i (where RR* = alkyl or aryl), 
and C(OCH 2 CH 2 0)CH 2 F; or R 9 and Rio in formula (XIII) are selected from the group 
consisting of O, OCH 2 CH 2 0, and OCH 2 CH 2 CH 2 0; 

R n and R !2 in formula (XIII) are each selected from the group consisting of H, 
C1-C4 alkyl, halogen, ©RORg (where RRg = H or alkyl), OCO R OCOR Y (where RR y = 
alkyl or aryl), and QSiR uOSiR w'ft?R»'RiRy' (where R+Rw', R^Ex' or RjR x ' = alkyl or aryl); 
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Rn and Ri 4 in formula (XIII) are each selected from the group consisting of H, 
halogen, ©ROR a (where = H or alkyl), and OCO RO COR Y (where RR Y = alkyl or 
aryl); 




XIV 



■ - /" \ " » 



Ris or Ri6 in formula (XIV) is selected from alkyl and aryl; 

Rn or Rig in formula (XTV) is selected from H, alkyl, aryl, €©ORCQQRv (where 
RR Y = H, alkyl or aryl), and CONR iR aCONR uRv (where R+Ru or RjRv = H, alkyl or aryl); 

R 19 or R 20 in formula (XIV) is selected from H, C1-C4 alkyl, halogenated alkyl, 
and halogen; and 

A in formula (XIV) is selected from OTf, BF 4 , OAc, N0 3 , BPI14, PF 6 , and SbF 6 ; 



O 




Y in formula (XV) is selected from CH 2 , O, S, SO, S0 2 , and NRNRg (where RRg 
= H or alkyl); 

R21 or R 22 in formula (XV) is selected from H, alkyl, aryl, GQQ RCOORv (where 
RRv = H, alkyl or aryl), and GGNR^CONRuRy (where R»Ru or RsRv = H, alkyl or aryl); 

R 23 or R 24 in formula (XV) is selected from H, halogen, C1-C4 alkyl, halogenated 
alkyl, and OCO R OCOR y (where RR y = alkyl or aryl); 
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XVI 



R25 or R 26 in formula (XVI) is selected from C1-C4 alkyl, halogenated alkyl, 
CH 2 Q€©ROCOR y (where RR y = alkyl or aryl); and 



Z in formula (XVII) is selected from H, C1-C4 alkyl, aryl, N0 2 , CN, F, CI, Br, I, 
COO R COOR D (where RR E = alkyl), CH 2 GRQR a (where RRg = H or alkyl), CH(OROR 2 ) 2 
(where RR E = alkyl), CF 3 , CF 2 CF 3 , OTf, OTs, OGOROCOR y (where RR y = alkyl or 
aryl), and QSiR tOSiRJ RaRv'RaR; (where R±Rw\ R^Ex' or R^Ry = alkyl or aryl). 

54. (Currently Amended) The method of claim 53 wherein said C1-C4 alkyl is 
selected from the group consisting of methyl, ethyl, normal-propyl, iso-propyl, normal- 
butyl, iso-butyl, sec-butyl, and tert-butyl; and said aryl is_selected from the group 
consisting of phenyl, substituted phenyl, naphthyl, and substituted naphthyl groups. 

55. (Original) The method of claim 53 wherein said epoxidation reactions are 
carried out in a homogeneous solvent system selected from the group consisting of 
dimethoxymethane-acetonitrile-water, acetonitrile-water, acetone-water, dioxane-water, 
dimethoxyethane-water, and tetrahydrofuran-water, and mixtures thereof. 

56. (Currently Amended) The method of claim 53 wherein said epoxidation 
reactions are carried out in a biphasic solvent system selected from the group consisting 



o 

o o 



XVII 





z 
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of dichloromethane-water, chloroform-water, benzene-water, toluene-water, 
dimethoxymethane-water, wand diethylether-water, and mixtures thereof. 

57. (Original) The method of claim 53 wherein said oxidizing reagent is selected 
from the group consisting of potassium peroxomonosulfate, sodium hypochlorite, sodium 
perborate, hydrogen peroxide, and peracids, 

58. (Original) The method of claim 53 wherein said epoxidation reactions are 
carried out at a temperature within the range from about -10 °C to about 40 °C. 

59. (Original) The method of claim 58 wherein said epoxidation reactions are 
carried out at room temperature. 

60. (Original) The method of claim 53 wherein said epoxidation reactions are 
carried out at a pH within the range from about 7.0 to about 12.0. 

61. (Original) The method of claim 60 wherein said pH is within the range from 
7.0 to 7.5. 

62. (Original) The method of claim 60 wherein said pH is controlled by using a 
pH-stat or a buffer. 

63. (Currently Amended) The method of claim 62 wherein said buffer is selected 
from the group consisting of sodium bicarbonate, sodium carbonate, sodium borate, 
sodium hydrogenphosphate, sodium dihydrogenphosphate, sodium hydroxide, potassium 
hydrogenphosphate, potassium dihydrogenphosphate, potassium bicarbonate, potassium 
carbonate, potassium hydroxide, efand mixtures thereof. 
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